Rapid light-induced changes in phosphoinositide kinases and H(+)-ATPase in plasma membrane of sunflower hypocotyls.
Irradiation of sunflower (Helianthus annuus L. cv. Russian Mammoth) hypocotyls with white light resulted in a 51% decrease in plasma membrane phosphatidylinositol monophosphate (PIP) kinase activity. As little as 10 s of white light irradiation was sufficient to lower the phosphatidylinositol bisphosphate (PIP2) produced in the in vitro phosphorylation assay. This decrease was not caused by an increase in phospholipase C activity since analysis of the water-soluble products indicated no increase in inositol bisphosphate or inositol trisphosphate. Treatment of the plasma membrane with 200 microM vanadate prior to phosphorylation enhanced the PIP kinase and appeared to overcome the light inhibition. In addition to decreasing the PIP kinase activity, light irradiation resulted in a corresponding decrease in the H(+)-ATPase activity to 53% of the dark control values. The plasma membrane ATPase activity increased approximately 2-fold when PIP or PIP2 was added to the isolated membranes. Thus, effects of external stimuli on the level of plasma membrane PIP or PIP2 could affect plasma membrane ATPase activity directly and thereby provide an alternative mechanism for control of cell growth.